MacEwen (1893) was the first to show that cerebral abscesses could be treated and that a reduction in mortality followed adequate surgical intervention. The introduction of antibiotics further improved the treatment of this condition (Jooma et al., 1951) . However, the mortality remains high, and the obscure presentation of the disease still gives rise to concern. The prevalence of the disease in the community has not been well documented. Most reports deal with the surgical treatment of relatively few cases. The one very large series (Garfield, 1969) deals exclusively with those referred to a neurosurgical unit, and while the mortality rate of 40% underlines the importance of early and accurate diagnosis, it does not represent the true mortality in the community from this condition. This paper deals with the incidence, presentation, and mortality of brain abscesses over 30 years in a community of one and a half million people. We have attempted to highlight those features of the disease which are of significance in the prognosis, and to establish whether there has been any change in the aetiological factors.
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Patients and methods
This retrospective study was based on the case records of the (Table 1) had a mortality of 50-60%, the lowest being in the group associated with trauma.
The site of the abscesses is shown in Fig. 3 . Just over a quarter of the abscesses were in the temporal lobe, and a further quarter in the frontal lobe. Parietal, occipital, and cerebellar abscesses were relatively rare. Deep sites such as the thalamus were also rare, and there were only nine subdural abscesses. These latter sites together account for the 7% "other" in Fig. 3 . Multiple abscesses occurred in 20% of the patients. Frontal lobe abscesses had a mortality of 45% and cerebellar abscesses 50%. Those in the parietal and temporal lobes were more sinister (65% mortality) while occipital lobe abscesses were all fatal.
NEUROSURGICAL SERIES
The presentation, the signs and symptoms, and level of consciousness of the 113 cases managed by the neurosurgical department are now considered in more detail. The mortality of these cases was 53%. Aetiologically, this group was comparable to the whole series.
The level of consciousness at the time of presentation was divided into four grades as suggested by Garfield (1969) : (a) fully alert and orientated, (b) drowsy and disorientated but responding to commands, (c) responding only to painful stimulation, and (d) no response to stimulation. Those who presented fully alert had a mortality of 28%. Any clouding of consciousness was associated with a large increase in death rate to over 50%. There was little or no increase in mortality with further obtundation (Table 2) . Patients who had symptoms and signs for less than two weeks had a mortality of 68%. When symptoms were present for more than two weeks the mortality was 42%, and there was no death when the history exceeded two months.
The presenting level of consciousness and mortality were related to the site of the abscess, and there was a significant difference between frontal and temporal lobe abscesses. Any clouding of consciousness (group b) in a temporal lobe abscess was associated with an increase in mortality (50%), and all temporal lobe abscesses in group d (that is-coma, no response to stimulation) were fatal. In contrast, patients with frontal lobe abscesses had a 25% mortality when drowsy (group b) and recovery was possible when deeply unconscious (group d mortality 60%). Standard neuroradiological investigations were undertaken in those cases admitted to the neurosurgical unit. In difficult diagnostic cases angiography was preferred to pneumoventriculography (Pennybacker, 1951) . The introduction of radioisotope brain scans in the last decade has been very successful in the localisation of frontal and temporal lobe abscesses but has been less helpful in the localisation of parietal lobe abscesses, as judged by our clinical experience.
Of the 113 patients seen by a neurosurgeon 100 had an operation. The usual operation was aspiration through a burrhole. Positive contrast medium was usually injected into the abscess cavity at the initial operation along with antibiotics. Where possible the abscess cavity was excised at a subsequent operation.
Bacteriological examination of pus was carried out in all patients who had an operation in which the abscess was located, in 53 cases Gram-positive cocci were cultured, 20 grew Gram-negative bacilli, and there were four others (Table 3) . Patients with Gram-positive coccal infections had an overall mortality of 40%, those with Gram-negative bacilli had a mortality of 50%. Where the Gram-positive coccal infection was secondary to CSOM the mortality was 50%. However, if the infecting organism was Proteus the mortality rose to 80%. 
Discussion
In the study we have collected material from all the possible clinical and pathology records, and considered the incidence reported here to approximate closely to the true incidence reported in Northern Ireland which has an unchanging population of one and a half million over a prolonged period of time. Our estimate of about four brain abscesses annually per million population may be lower than the true incidence, for some patients may die with inaccurate clinical diagnosis and not have a necropsy examination. The relatively few unsuspected abscesses detected at necropsy in the last decade, when the frequency of postmortem examinations has increased, would suggest that the figure is fairly accurate.
Our results fell into two groups. The first included all patients in whom a cerebral abscess had been diagnosed either during life or at necropsy, and this provided useful guidelines to the major aetiological factors involved. The second group comprised those patients managed by the neurosurgical unit, and it included both early and late referrals-these represent optimally treated patients without any selection. There was a significant difference in mortality between the two groups, 70% as compared with 53%, the latter figure being similar to other neurosurgical series, (Gregory, 1967) .
This series shows a steady fall in the incidence of brain abscesses over 30 years without any alteration in mortality rate. The most common aetiological factor has been CSOM, and the decreased incidence of abscesses in the last three decades has been caused primarily by a decrease in those from an otological cause. There were 23 cases during the first decade, 12 during the second, and nine during the third, and there was also a small reduction in the number of abscesses caused by sinusitis, though this was a rare cause of brain or subdural abscess in our series. The high incidence of ENT disease is seen also in Garfield's (1969) study of 200 cases but is not reflected in papers outside the UK (Gregory et al., 1967) .
Like most other authors we found that metastatic infections as a group were the chief source of brain abscesses. Chest disease accounts in a large measure for the marked male to female distribution and, being a disease of middle and old age, it accounted to some extent for the age distribution of brain abscesses compared with that of the population at large. The mortality associated with the various aetiological factors is shown in Table 1 , and the high mortality associated with metastatic infections could be accounted for largely by the fact that most of the multiple abscesses in the series occurred in this group. It is interesting to note that direct trauma, whether from penetrating injuries or compound depressed fractures, forms a small group (Jennett and Miller, 1972) . The postoperative infection group is similar to that of other series (Samson and Clark, 1973) as is the number of cases of unknown aetiology.
There was an inverse relationship between the length of history and the mortality. Those with symptoms and signs of less than two weeks had a mortality of 68%, while no one with a history of longer than two months died. Krayenbuhl (1967) seems to have been dealing with abscesses which had a relatively long history when he said that he was often surprised at operation for a suspected tumour to find an abscess and that these were invariably well encapsulated. Similarly MacEwen's (1893) patients had long histories, which explains, to some extent, the better survival rates in their patients.
It is almost as though we are dealing with two different pathophysiological mechanisms. In patients with short histories there is intense brain oedema associated with cerebritis whereas in the more chronic cases the abscess acts as an encapsulated space-occupying lesion causing little local irritation.
The level of consciousness at presentation has been shown by other authors to be of great prognostic value (Karandanis and Shulman, 1975) . We found that the mortality rate was fairly uniformly increased once there was any appreciable deterioration in the level of consciousness, that is, grade b (Table 2) , and this was also seen in the relationship between the level of consciousness and prognosis in missile injuries to the head (Byrnes et al., 1967 (Ingham et al., 1977) . With the advent of noninvasive procedures, such as radioisotope brain scans and computerised axial tomography, it is hoped that abscesses will be detected at an early stage in their evolution. However, a high index of clinical suspicion must remain the motivating factor if our advances in techniques of abscess location are to be used to the full in curtailing death from this disease.
In conclusion, we would like to point out that the duration of symptoms, the level of consciousness, the site of the abscess, and the type of infecting organism each contribute to the mortality of brain abscesses, and that little we have done in the past 30 years has succeeded in changing this mortality.
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